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INTRODUCTION 

The June report  reflects a spacecraft weight increase of Ut5 pounds at i.*- 

The major changes in the Command hodule were due t o  calculation of current 

jec t ion  and 60 pounds at  Semice  Nodule burnout. 

released s t ruc ture  drawings and the incorporation of NIT s t a tus  reports. 
format changes were made t o  r e f l ec t  addi t ional  de ta i l .  

Numerous 

The major changes i n  the Service Module were due t o  an increase i n  space 
rad ia tor  skin gauge-and due t o  changing from titanium t o  aluminum f o r  t h e  oxidizer 
and f u e l  tank s k i r t s .  
on the  current mission requirement propellant rounded t o  38000 pounds i n  l i e u  of 
45000 pounds max capacity. 

The Service Nodule main propellant res idual  i s  now based 

The major change i n  t h e  Launch Escape System w a s  due t o  the  increase i n  
ballast weight, consistent w i t h  combined Command Hodule and Launch Escape System 
balance requirement. 

The current injected weightiof 83300 pounds is based on the  Service Module 
loaded w i t h  suf f ic ien t  propellant a t  a spec i f ic  impulse of 313.0 t o  provide 10 
per  cent AV margin. This  is also based on a LEM weight, including crew, of 
25000 pounds. 

0 
The ear th  o r b i t a l  mission weight  summary r e f l ec t s  a two s tage booster t o  

o r b i t  in jec t ion  without t h e  use of Service Kodule propulsion and is based on a 
complete Service Module loaded w i t h  2450 pounds of propellant. 

Center of gravity data and excursions fo r  the Command Module are based on 
Subsequent equipment relocations f o r  center of s ing le  posit ion couch concept. 

g rav i ty  improvement w i l l  be incorporated i n  the July report. 
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LAUNCH 
ESCAPE 
SYSTEM 

XL = 399.7 
X, = 1483.2 

DIMENSIONAL DIAGRAM 

X L - 0  
x, = 83.5 COMMAND 

MODULE X, = 1083.5 xa=l-o+t x, = o  

1 
1 62.0" SERVl CE 

MODULE 

X, = 838.0 i 
ADAPTER 1 

X, = 722.0 - 

ADAPTER I S  

0" 

I 154.0" DIAMETER 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

SPACECRAFT 

Wl3IGHT STATUS SUMNARY 

r I r- - , 
i PREVIOUS ' CIWJGZ CURRF;NT 

ITEX STATUS TO lJEIGHT I 
I 

1 S E R V I C E  MODULE 
i 

1 I ADAP'I'EB 

' TOTAL 

1 TLEs 

$ __ 

5-1-63 CURRESJT 6-1-63 

9000 +170 9170 

46585 -25 46560 

63 50 +LO 6390 

.- - . .. ~ .- . __. . 
I 

q i i n  ' --I -I h 

BASIS FOR CURRJD!T i 

%EST , %CAL %ACT i 

i 
I 

- - 1  ___ I 

60 38 2 '  

5 95 

34 , 68 
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NORTH A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE 

CURRENT WEIGHT EMPTY CHANGES 

STRUCTURF; 

Decrease basic  body s t ruc ture  due t o  t h e  following: 

Redesign forward p i tch  engine support due t o  change 
from 40:l t o  1O:l engine expansion r a t io .  

N e w  gusset design r e su l t i ng  from parachute f i t t i n g  
redesign and weight reduction e f f o r t .  

Caicuiation of attachment hardware on top  assembly 
drawing. 

Incorporate p a r t  of crew hatch area redesign t o  
beam loads around crew hatch. 

Incorporation of- high temperature window panes in 
l i e u  of window covers removeaactuation mechanism 
provision from basic  body s t ructure .  

Increase secondary s t ruc ture  due t o  t h e  following: 

Increase r igh t  hand equipment bay due t o  t h e  addi t ion 
of doors and drawers. 

Increase r i g h t  hand equipment bay s t ruc tu re  due t o  
calculat ions of  released drawings. 

Increase LH equipment bay due t o  t h e  addi t ion of a 
crew couch at tenuat ion load frame. 

Increase lower equipment bay coldplates due t o  re- 
vised estimates 

Increase af t  equipment bay due t o  calculat ions of t h e  
present doors and dividers.  

-4 

-6 

+4 

+4 

-4 

+20 

+6 

+25 

+3 

+20 

(+-112) 

-6 

"-74 
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STXX'LT23 (Continued) 

Increase heat sh ie ld  substructure due t o  the  following: +34 

Add new steel  honeycomb substructure t o  replace 
adapter s k i r t  and radome removed as a pa r t  of 
t he  antenna relocat ion f romthe  radome t o  strakes. 1-17 

Revise Command 1.bdd.e t o  Launch Escape in t e r f ace  
due t o  evaluation of layout r e f l ec t ing  an increase 
i n  s t ruc tu re  ana high density insulat ion.  +II. 

Tccorporated high temperature window panes i n  l i e u  
of window covers. +5 

2eEove actuat ion and la tch ing  mechanism f o r  window 
covers due t o  using high temperature window panes 
i n  l i e u  of window covers. 

Add mater ia l  (ablator ,  teflon and f iberg las )  required 

-45 

t o  protect  antennas in strakes.  t-22 

Illcrease crew compartnent a€t r ing  due t o  thermal 
expansion loads and manufacturing requirements. -;4 

Increase aft  heat sh ie ld  panel due t o  the  addition 
of densified core on the edges per impact load 
analysis .  +lo 

Increase aft  Sdkhead due t o  chmge i n  chem-mill 
values from .008 If .001 t o  ,008 + 0002 inches. +10 - .001 

covered by radome. "17 
Increase ablat ion material t o  cover new nose cone sec t ion  previously 

Increase insu la t ion  t o  cover new nose cone section. 43 

Transfer parachute a t tach  f i t t i n g s  t o  e a r t h  landing system. -10 

12 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  D I V I S I O N  

CURRENT IIEIGHT WTY CHANGES 

cm SYSTEMS 

Transfer portable crewman l i g h t  assembly from weight empty t o  
usefu l  load. 

Transfer r e l i e f  receptacle from weight empty t o  useful load. 

Relocate VHF/2KNC omni antenna from nose area t o  strakes. 

Add antenna se lec tor  t o  insure maximum s igna l  reception capabi l i ty  
of straKe antennas. 

Decrease C-Bana antenna transmission l i n e s  and connectors per 
revised estimate. 

Increase LoudspeaKer per. r e n s e d  estimate. (Note : Requirements 
f o r  loudspeaker cancelled per CCA No. 14 Revision 1 and will be 
deleted i n  t h e  July report . )  

Increase mode se l ec t  and gimbal angle indicator  t o  incorporate 
l a t e s t  display requirements. 

Increase audio panels per l a t e s t  vendor estimate. 

Relocate clock and add event timer to the  lower equipment bay. 

Revise in f l igh t  t e s t  system t o  incorporate new simplified system 
concept. 

GUIDANCE & NAVIGATION 

Increase i n  conputer weight t o  re f lec t  addition of power supply, 
t r ays  f o r  spares and relocation of cabling t o  f ront  panel. 

(-2.u) 

-1.0 

-1.0 

(-'/W. 0 )  

-LY .o 

.i e.e 

-2.u 

tQ.8 

'-4.7 

-1-2 ' 5 

"0 .E  

-35.e 

(-i-61.0) 

7-34.3 

Increase i n  power servo amplifier t o  include addition of pulse torquing, 
backup electronics  and texperature control ler  electronics.  Growth 
of e lectronic  module ref lected i n  revised c i rcu i t ry .  -1-24. 'i 

W C T I O N  CONTROL SYSTEM (-1-23 . 0 ) 

Decrease engine weights t o  re f lec t  RocketdTpe specif icat ion weights. -19.0 
Add engine nozzle extension - ablative material. 

0 ELECTUCAL PO!fER SYSTEN 
I +42.0 

( +lo. 0 )  

Add two pyrotechnic ba t t e r i e s  per fJAS!! le t ter  SSS/CS!!/63-121 (304 ?.?A) 

Ldd provisions f o r  pyrotechnic ba t te r ies .  

e. 0 
i-2 . 0 

13 SID 62-99-16 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

Increase pressure s u i t  c i r c u i t  due t o  t h e  following: 

Calci7late weight versus estimated weight of 
valves and sensor. -0.3 

Deleted s u i t  compressor selector switch consistent 
w i t h  present requirements. -0.2 

Increase from 35 t o  7 8 ~ ;  load requirement on controls 
and h e a t  exchanger package. i 0 . E  

Add C02 sensor. -2.0 

Increase water glycol c i r cu i t  due t o  t h e  following: 

Deletion of glycol pmp selector switch. -0.2 

Deletion of  glycol quick disconnect. -0.4 

Deletion of manual shut-off valve. -0. b 

Increase fronl 35 t o  781; load on components. +2.3  

Calculated weight versus estircate of two va:vss. -0.9 

4ddition of two glycol pressure r e l i e f  valves per 
AiResearch s ta tus .  ii). 2 

Increase pressure and tenperature control due t o  t h e  following: 

Redesign of cabin outflow pressure regulator t o  add 
cam operated t e l e f l e x  cable override control. 12.2 

Deletion of cabin blower selector  switch. -0.2 

Increase from 35 t o  78g load on controls. +0.3 

14 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I NC. SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND XODULE 

CURRJlNT WEIGHT EW"Y CHANGES 

ENVIROFPENTAL CONTROL SYSTEPJ: (Continued) 

Increase oxygen supply system due t o  the  following: 

Calculated versus estimated weight. 

Actual weight of re-entry 02 supply system. 

Addition of main 02 supply check valve per AiResearch 
s ta tus .  

Reduced weig'nt/AjResearch s t R t i i s .  

Delete 02 quick disconnect-. 

Increase water supplr system due t o  the following: 

AiResearch weight estimate over SID estimate on re- 
duced potable water tank s ize .  

Deletion of water and Freon quick disconnect. 

Increase i n  water c h i l l e r  t o  prevent too h igh  a 
pressure change. 

Calculated versus estimated weight of potable water 
assembly. 

AiRasearch weight estimate over SID estimate on 
additional Freon system. 

Reduced water shut-off valve per AiResearch s ta tus .  

Decrease subcontractor common iterrs due t o  the  following: 

W.1 

+4.4 

-m.2 

-0.4 

-0.4 

W. 8 

-0.5 

4-0.7 

t1.3 

N.8 

-0.3 

i3rackets increase due t o  load ci.ange from 35 t o  78g. 

Reduced allowance f o r  radio noise f i l t e r ,  solder  and 

i-O.5 

connector specs. -5.9 

Numerous changes i n  instrumentation due t o  78 g and 
new specification. +1.1 

+3.9 

-1-2. El 

-4.3 

Added push-pull control t o  open and close the  redundant s ide  of the  
compartment pressure regulator. +3.6 

SID 62-99-16 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  D I V I S I O N  

COMMAND MODULE 

CURRENT W I G H T  EEPTY CHANGES 

EARTH LANDING SYSTEK 

Decrease drogue chute system due to revised calculations. 

Increase lain cluster harness due to redesign for greater 
loads. 

Decrease main cluster harness attach fittings due to calculations 
in lieu of estimated weights. 

Decrease pilot chute system due to calculated in lieu of estimated 
weights. 

Decrease seqcencer control assembly due to calculated in lieu of 
estimated weights. 

Increase attach provisions due to redesign of fittings tc eliminate 
hkferemxith forward cylinder ring and to strengthen pins. 

Transfer parachute at tach fittings  fro^ structure page. 

TOTAL COINAND 140DULE; XEIGHT mPTY CHANGES 

(+16.0) 

-0.7 

+LO. 1 

-4.6 

4-1.1 

-0.3 

-3.1 

-1-161.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  D I V I S I O N  

CONNAND 1.ICDULI;: 

-- CURRE;NT USEPUL LOAD CHAIIGTS 

Transfer portable crewman l i g h t  assembiy from weight empty. -ti. o 

Transfer r e l i e f  receptacle from weight empty. -:-1. u 

Revise RCS propellant breakdown t o  show usable and residual  propellants. 0.0 

Increase container f o r  LiOH and charcoal due t o  load requirement change 
fror, 35 t o  78g. '.7.0 

TOT.& COIWAND NODULE C U B ? T  USEFUL LOAD C W I G E S  '9.0 

S I D  62-99-16 
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SERVICE MODULE 

STRUCTURE 

Decrease outer  s h e l l  weight due t o  t r ans fe r  of t h e  outer face 
sheet i n  the  space rad ia tor  area t o  E lec t r i ca l  Power System 
(-13) and Environmental Control (-20). -33 0 

Decrease outer  s h e l l  weight due t o  calculated i n  l i e u  of estimated 
weight. -3.0 

Decrease Command Nodule t o  Service Module f a i r i n g  weight due t o  
calculat ion of released drawings. - 25.0 

?;ACTION COXTXCL SYSm (-3.0) 

-3.0 Transfer helium weight from t h e  pressure system t o  useful  load. 

ELECTRICAL POKil? (+54. c> 
Decrease f u e l  c e l l  power pack based on current s t a tus .  -2e3 

Increase f u e l  c e l l  plumbing due t o  reor ientat ion of fue l  c e l l  modules 
f o r  t h e  addition of v e r t i c a l  s t ab i l i za t ion  webs. +L.O 

Iiicrease f u e l  c e l l  hydrogen system based on current Seech s t a t u s  re- 
f l e c t i n g  heater change. +4.3 

Increase f u e l  ce l l  oqygen system based on current Beech s t a t u s  r e f l ec t ing  
heater  change. +6.1 

Increase space rad ia tors  due t o  t h e  following: 

Transfer of outer  face sheet weight from Structures  Group 
f o r  i n t eg ra l  radiators .  L13. 0 

Increase of space radiator  weight due t o  change i n  material 
from 7178 aluminum to 6061 aluminurrt .and reduce chem-mill area. +15.8 

Add fue l  c e l l  module s tab i l iza t ion  webs t o  prevent a s t ruc tu ra l  weight 
penalty of 18 pounds. i 2 . 4  

19  
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N O R T H  A M E R I C A N  A V I A T I O N .  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

SERVICE IiiODULE 

CURRENT XEIGHT EPTY CHANGES 

ELECTRICAL POWER (Continued) 

Increase power distribution supports due to miscellaneous 
design changes. +O. 8 

Add Command Module to Service Kodule electrical mating disconnects. 49.9 

ENVIRONMENTAL CONTROL SYSTEM (+50.0 

Decrease subcontractor components due to miscellaneous design 
chmgea a14 deieiion of components per revised weight list from 
AiResearch. -1.6 

Increase plumbing and hardware per revised layouts. 42.8 

Increase water-glycol esthte per revised lajrouts. +6.6 

Transfer outer face sheet weight from Structure's Group for integral 
radiators. 4-20.0 

Increase space radiator weight due to change in material from 717E: 
aluminum to 6061 aldnwn.and reduce chem-mill area. C23.5 

Delete water supply quick disconnect from subcontractor components. - 0.3 

Delete oxygen supply quick disconnect from subcontractor components. -0.4 

Delete supports per revised weight list from AiResearch. 

PROPLrISION GRCLTP 

-0.6 

(-123.0) 

Increase oxidizer and fuel tanks weight for redesigned weld lands 
and for rivet attachment of the aluminum skirts. +19.0 

Decrease oxidizer and fuel tank skirts due to change in material f r o m  
titanium to aluminum. -116.0 

Decrease helium tank weight due to reduction in tank pressure from 
4500 PSI to 4400 PSI. -26.0 

TOTAL SERVICE MODULE CURIENT WEIGHT ENR"Y CHANGES -78.0 0 
20 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  '@ SPACE and INFORMATION SYSTEMS DIVISION 

ikpnnd bre'lkdow, of the residual  Z S  propellants 0 

2ealloccte helium weight f r o m  the  pressure system weight enpty 
to useful locd. +3 

23pcrs;tse 10cldir-g to le rmce  weight to  r e f l e c t  reduction 
of propellant loading from 45,000 pounds t o  38,000 pounds. -35 

21 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  D I V I S I O N  

LAUNCH ESCAPE SYSTE?4 

;EIGHT STATUS 

I Electrical System 36 41 100 

Propulsion System _ _  
r4ain 'Thrust &76& 
Jettison 4.40 

Skirt 94 
Pitch Control 55 

T;Es - NO BALLAST , 6263 

Jettison Motor 
94 100 
55 60 40 

-3 6260 32 66 - 

22 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

CURRF;NT '.BIGHT CHANGES 

STRUCTURE 

Decrease escape motor ekirt due to calculations based on 
released drawings 

l3LZCTRICA.L SYSTEEi 

Increase electrical vfiring based on revised estimates 

Increaae E U h a t  weight conaistent w i t h  ccabined 
camand module and launch escape 8ystem balance 
requiremente, 

23 

-8 

(+5 1 
+5 

i-W 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

I 1 PREVIOUS' CHANGE 
I STATUS 1 TO 

5-1-63 CURRENT 

ADAPTER 

I;JE3[GHT STATUS 

-- - 
CURRENT 
WEIGHT 
6-1-63 

- 

B A S I S  FOR CURRENT 

mT I %CAL i %ACT 
i I 

24 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and I N F O R M A T I O N  S Y S T E M S  D I V I S I O N  

NEIGHT HISTORY COMMENTS 

The t a rge t  weight established f o r  t h e  LES is  6,300 pounds, excluding 
ballast. T h i s  weight was based on t h e  September 1962 s t a t u s  weight of' b,6W 
pounds including t h e  necessary bailas7; t o  provide current ly  determined aero- 
dynarmc s t a b i l i t y  to prevent tumbling. 

The o r ig ina l  Garget of 5,yW pounds, as reported i n  t h e  June S ta tus ,  
SID 02-yy-5, was '7ased on an at-titude controlled configuration. 
configuration weight includes a pitch motor and ballast not inciuded i n  tne 
o r ig ina l  t a rge t  weight. 

Tee current 

The t a r g e t  weight established f o r  t h e  Command Koduie i s  b,5W pounds. An 
estimated weight breaKdown for the t a rge t  weight i s  provided f o r  comparative 
purposes. 

' h e  o r ig ina l  target weight of 8,340 pounds, as reported i n  the  June Status ,  
SID 62-99-5, did not include t h e  proposed increases nor t h e  Category I reduc- 
t i o n s  preseFted i n  the  July br ief ing and incorporated i n  the  July Sta tus  Report. 

SERVICE MODULE 

The t a r g e t  weight estahlished f o r  t h e  Service Nodule less usable propellant 
i s  11,000 pounds. 
vided f o r  comparativk purposes. 
usable propellant f o r  t h e  25,000 pound LE?!. 

An est inated weight breakdown f o r  the  ta rge t  weight is pro- 
T h i s  configuration is sized f o r  45,000 pounds 

The o r ig ina l  ta rge t  weight of 8,595 for  the  burnout condition was  based 
on a lunar  landing configuration sized f o r  31,000 pounds usable propellant.  

25 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC. '@ ~ SPACE and INFORMATION SYSTEMS DIVISION 

Structure I 

c r e w  Systems 

Communication & Instrumentation 

Guidance e( Xavigation 

Stabilization &: Control 

Reaction Control 

ElectAcal Power 

& v i  ronmen t Cont 1-01 

Earth Landing 

:;EIGHT EMPlT 

Crew 

Su i t s  & Personal Ecuipent  

Survival ';ater 

Food P.. Containers 

Beaction Control Propellant 

Envimnmental Control Fluids 

Scient i f ic  Payload 

. 

~~ 

GROSS ',:'EIGHT 

3670 

565 

944 

310 

175 

183 

354 

228 

530 

6959 

528 

82 

54 

90 
2I.O 

167 

2 s  

8340 

--___ - 

- 

UTH0RIY"ED 
CHANGFS 

+2 

+u$ 

-106 

+37 
" _  

+37 8557 
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COIWAND KODULE kO3IGHT HISTORY 

i\rEIGHT E3PTY AUTHORIZED CHANGES 

Add a loudspeaker i n  t h e  crew compartment per  NASA 
request. 

GUIDANCE & NAVIGATION 

Increase the  Guidance and Navigation per recent weight 
report  from N . I . T .  

weight changes i n  t h e i r  >/eight and Balance Report 
w i l l  be considered as authorized changes. 

Since NAA does not have weight 
coiitroi responsibility for  t h e  1 v T . I  ,T. de~ igg l ,  ti-ie 

EARTH LANDING 

Remove the impact attenuation system per TVX SM 032. 
dated 23 July 1960, reported i n  t h e  1 November 1962 
:!/eight and Balance Report. 

141 

( -106 ) 

-106 

+37 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

WEIGHT EXPl7 

ORIGINAL 
T-.lffCET b J T  

2810 

a 6  

2% 

1076 

w3 

37s 
1928 

8595 

3- 

39595 

AUTMOBIZELI 
CHANGES 

28 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  D I V I S I O N  

POTENTIAL XEIGHT AND CENTER OF GRAVITY CHANGES 

COMMAND NODULE 

STRUCTURE 

Increase basic  body s t ruc ture  center sect ion due t o  
t h e  addi t ion of crew hatch area s t ruc ture  t o  beam 
loads around hatch. 

Increase basic  body s t ruc ture  forward longerons 
due t o  parachute a t tach  relocation and new 
66,000 pound parachute loads. 

Increase heat sh ie ld  substructure due t o  new af t  hea t  
shield t o  aft bulkhead attachments. 

Remove secondary s t ructure  doors and drawers by redesign. 

Redesign of nose cone contour. 

Increase portable l i f e  support system per Hamiiton 
Standard le t te r  t o  NASA. 

Increase radiat ion dosimeter per new NASA weights .  

Ipcrease sui. t  wiring and umbilicals. 

Remove food and personal preference itens frox 
survival  k i t .  

Increase waste management system.based on 
calculat ion of released drawings. 

CGKNUNICATION & INSTRUMENTATION 

Add e l e c t r i c a i  provisions f o r  test  instrumentation t o  
monitor C-1 and C-5 booster per NASA. 

Add spacecraft  d i g i t a i  up-data l ink per NASA. 

Add R RC D PCFl per NASA. 

REACTION CONTROL SYSTE3i 

Add command module reaction control propellant 
This  system is designed t o  disposal  system. 

dispose of the  Command FIoduie propeilant p r io r  t o  
impact t o  eliriunate potential. explosion and/or f i re .  

SID 62-99-16 29 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

POTENTIAL 'NEIGHT AND CENTER CF GRliVITY CHANGES 

COEXAND MCDULE 

ELECTRICAL Po'tE3 SYSTEM 

Increase power d i s t r ibu t ion  and common u t i l i t y  
due t o  a complete re-estimate of e l e c t r i c a l  
equipment supports and addition of motor switches 
and d i s t r ibu t ion  boxes increases. 

ENVIEONRB!TTAL CONTROL SYSTEM 

Delete cabin vent valves. 

Delete regenerative h e a t  exchanges. 

Increase Aixesearch components per s t a t u s  
r e f l ec t ing  76g a l l  direct ions requirement. 

EARTH LANDING SYSTE?.: 

Decrease parachute 
incorporation of 

&crease parachute 

weight consistent w i t h  
so l id  conical parachutes. 

supports and a t tach  s t ruc ture  
due t o  reduced loads'imposed by the proposed 
so l id  conical parachutes. 

LEN INTEGRATION 

Rodify s t ruc ture  t o  incorporate mating and 
docking capabi l i t i es  and t o  strengthen hatch 
f o r  r a t i n g  -hipact loads.  

Add i n f l i g h t  test  wiring f o r  LEX checkout. 

Add rendezvous beacon radar i n s t a l l a t ion  as 
an a id  during t h e  rendezvous Qhase. 

TOTAL POTENTIAL > E I G H T  CHANGES COWAND MODULE 

' - 2  7 

-2 

-7 

.' 9 

(-108) 

-105 

-3 

(+163 

+25 

+351 

S I D  62-99-16 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

POTENTIAL WEIGHT AND CENTER OF GRAVITY CHANGES 

SERVICE MODULE 

STRUCTURE (4-15)  

Add provisions f o r  nitrogen purging of t h e  Service Module t o  
prevent accidental  explosion on the  pad. 

REACTION CONTROL SYSTEN 

-1-15 

Increase systexr f o r  incorporation of provisions f o r  RCS propellant 
quant i ty  indication. +3 5 

Revise the Jupercm€ical  Gas Storage System,based on co-ordination 
w i t h  the subcontractor (Beech Aircraf t ) ,  to include the following 
changes : -40 

Reduction of insulat ion preloading from 2 t o  
1/2 ps i ,  H2 tank. -7 

Aluminum outer shell f o r  H 2  tank i n  l i e u  of 
titanium . -5 

Alwninum s k i r t  f o r  H2 tank i n  l i e u  of titanium. -3 

Pulsating heaters i n  l i e u  of electrofilm heaters - 
cryogenic system. -14 

Signal conditioners - new source - cryogenic system. -8 

Magnetic la tching f u e l  c e l l  valves. -2 

Deletion of cryogenic tank shut-off solenoid valve. -6 

Increased w a l l  thickness tolerance - mnufacturing 
considerations - cryogenic pressure vessels.  +5 

Change space radiator  material  from 6061 aluminum t o  7178 aluminum. -11 

4-6 7 Revise estimate of power dis t r ibut ion and u t i l i t y  e l e c t r i c a l  system. 

Wiring increase t-27 

conduits, e tc .  +40 
Motor switches, e l ec t r i ca l  bcxes and 

SID 62-99-16 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  D I V I S I O N  

POTENTIAL iJEIGHT &D CENTEP, OF GRAVITY CHANGES 

SERVICE X O D W  

EXVIRONIGNTAL CONTROL SYSTEN ( -41 1 
Delete e l e c t r i c a l  provisions consistent w i t h  present design. 

Change space rad ia tors  material from 6061 aluminum t o  7178 aluminum. 

-23 

-19 

I N N  P20PCWION ( -12 1 
Redesign main propellant i n t e rna l  tank supports f o r  a reduced gauge. -12 

TOTAL POTENTIAL hEIGHT CHANGES - SE3VICE MODULE +13 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

DETAIL IrsEIGHT STATENENT 

COWAND MODULE: 

SUMMARY 

ITEM 

YFZGHT ENPTY 

Structure  

C r w  System 

Communication & Instrumentation 

Guidance & Navigation 

S tab i l iza t ion  & Control 

Reaction Control 

E lec t r i ca l  Power 

Environmental Control 

Ea r th  Landing 

USEFUL LOAD 

C r e w  Systems 

Reaction Control 

Environmental Control 

Sc ien t i f i c  Payload 

GROSS WEIGHT 

CURRENT 
\EIGHT 
6-1-63 

7580 

4347 

327 

712 

467 

209 

290 

3 91 

9Lc-l 
6,u 7 

568 

1590 

917 

259 

164 

250 

9170 

33 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  D I V I S I O N  

DETAIL M V T  STATEMENT 
COWMD MODULE 

STRUCTURE 
ITEM 

S TRUC TrJRE 
Basic Body Structure  

Forward Section 
Honeycomb Panels 
Frames, Rings and Hatches 
F i t t i n g s  and Attachments 

Honeycomb Panels 
Longerons, Frames and Rings 
Window and !latches 
F i t t i n g s  and Attachments 

Honeycomb Panel 
Ring 

RH Equipment Bay and Coldplates 
LH EQuipment Bay 
Fwd. LH Equipment Bay 
Fwd. RH Equipment Bay and Coldplates 
Main Display Panel and Coldplates 
Lower Equipment Bay and Coldplates 
A f t  Equipment Bay 
Crew Area 
Heat Shield Equipment Area 

Center Section 

A f t  Section 

Secondary Structure  

lieat Shield Substructure 
Forward Section 

Honeycomb Panels 
Frames and Rings 
F i t t i ngs  and Mechanism 
Strake 

Honeycomb Panels 
Frames and Rings 
Doors and Covers 
F i t t i ngs ,  Mechanism and Attachments 
S t rake 

A f t  Section 
Honeycomb Panels  
Frames and Rings 
F i t t i ngs  and Attachments 
Toroidal Assembly 

Forward Section 
Center Section 
A f t  Section 

Center Section 

Ablation Elaterial 

Insulat ion 
Separation Provisions and Attachments 

TOTAL STRUCTURE 
34 

CUR,I??T 
WEXGHT 
6-1-63 

(950 1 
161 

45 
44 
70 

596 

193 
116 

77 
( 541) 

en 
60 
1.5 
25 
72 

19 5 
44 
25 
25 

208 
(1366 1 

113 
27 
52 
16 

674 
234 
101 
198 
104 
37 

4e4 
357 
34 
53 
40 

( 1277 
139 
540 
598 

( 189 * 
rc347 
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N O R T H  A M E R I C A N  A V I A T I O N .  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ITEM 

DETAIL WEIGHT STATEMENT 

COMMAND MODULF, 

C r e w  Couch Support and Restraint System 
Waste Management 
Lighting Ekpipment 
Egress Accessories - Hatch 
Case Assembly - Map and Manual 
Struc tura l  Seats  & Supports 
Nuclear Radiation Detectors 
Shelf Assy - Work/Food Preparation 

TOTAL CREN SYSTEMS o! 

30.0 
15.0 
10.3 
3.0 
2.0 

258.C 
7.Q 
1 9  
A *  1 

327.0 

35 
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Lower Bajr 
C-zand Transpor,der 
Ynif ied S-Band 
S-12.Jnrl PAT..-- &---I P Pf -- 
VT R: Transmitter/lF Transceiver 
V T  A?? Trans. -Rec./V3IF 3ec. 3ea. 
I 'ul t lplexer 
Spares 
PCE: Telemetyr Tinit Pro. 1- 
PCrI 7eler:etq 3n l t  Xo. 2 
Signal  Conditioner 
Re corder 
Audio Center 
Premodulat ion Processor 
Central TimiEg Qulpriieni 

Y-UUI IU  - VI1b.l : U l l p A L L L G L  

8e.??ot.e "q1LiEmPRt 

V:F/2-iC.!CA OYNI Antenna & Transmission 
IF iiecovery Antenna Ei Transmission 
C-Band Antenna & Transmission 
Vi?.' Recovery Antenna 1% Transmission 
TV Camera 
I n s  t rwnentatlon Sensors 
Loudspeaker 
Antenna Selector 

E lec t r i ca l  Provisions 

'i'CTAL TELECO?-NLT!ICA'i'I@NS ( t o  be brought forward) 

(24s). 5 1 
20.3 
25.0 
20.5 
15.9 
1t.o 
12.0 
19.0 
22.5 
17.5 
32 .  E 
22.0 

2.C 
1c.o 

&.@ 

ji.m.3 j 
7.0 
15.0 
14.0 
14.5 

4.0 
35.0 

2.8 
2.e 

( 9 6 . 0 )  

445. F 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION S Y S T E M S  D I V I S I O N  

COIJTROLS AND DISPLAYS 
Main Display Panel Control Station 

Computer Data Inse r t  & Display 
Event Timer 
Mode Select  
Delta Velocity 
Fl ight  Director Atti tude Indicator 
Gimbal Angle Indicator  
Entry Monitoring Indicator  
Launch Vehicle Einergency Detection System 
Engine Gimbal Control 
Command Module Sequencer Control 
EIS Sequencer Control & Barometric Indicator  
Launch Escape Control 
Crew Safety System 
Abort Light 
Caution Indicators 

Audio Panel 
Abort Light 
C02 Warning Lights 
Reaction Control 
Service Propulsion 
Central Timing 
GI4T Clock 
Thermal Prof i le  
ECS Liquid Control 
ECS Gas Control 

Communications Control Panel 
Antenna Control 
Abort Light 
Caution Indicators 
Power Distribution 
Fuel Cells 
Cryogenics 
Event Timer 
Miscellaneous Telecommunication 

Xain Display Panel RH Console 
Motor Control Switches 

Main nisplay Panel Center Station 

lSIain Display Panel System Fmzgernent Station 

Audio Panel 
Lighting Control 

liain Display Panel LH 
Sequencer Arming & 
SCS Power Control 
Lighting Control 
Audio Panel 

E lec t r i ca l  Provisions 
Lower Equipment Bay 

Clock 
Event Timer 

Console 
Post Landing Control 

ClJRRJDJ?' 
XEI GI ;? 
6-1-63 

(65.2) 
15.0 

.i3 
6.9 
2.5 
10.5 
6.0 
e.0 
6.0 

.7 

.5 
4.2 
.6 
.9 
.1 

2. j 
(27.9) 

2.1 
.I 
.3 

6.7 
8.6 

.2 

.8 
0 5  

2.8 
5.8 

(41.6) 
G.1 
3.0 
.1 

2.5 
11.0 

8.6 
6.5 

.8 
1.0 

(6 .8)  
3.6 
2.1 
1.1 

(4.9) 
-9  
.6 

1.1 
2.1 

(29.0) 
(1.6) 

.E; 

.e 
177 0 m m  LCiAL CONTROLS AND DISPLUS ( t o  be brought forward) 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  D I V I S I O N  

DETAIL 2,’EIGHT STATE3ENT 

COIQVNI CATI ON !ED INS TRUM.E2ITATIO~! 

E!-FLIGFT TEST (RIGHT BAY F0IZI.JAF.D) 
Comparator & Power Supply 
b P S  
Switches 
::et.er 
Chassis 
In-Flight Test - GSE Electrical Provisions 

4.0 
1.4 
1.0 
8.3 

1c.0 

tv.2 

177.0 

712.0 



/ 

N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATpllpJT 

COMMAND MODULE 

GUIDANCE 6c NAVIGATION 

GUIDANCE & NAVIGAlToEJ 

W F t  Bay 
Inertial Platform 
sextant 
Peiercope - Scanning 
Hap dr visual m6play 
Display & Control - Hadgation 
M6phy Qr Control - Computer 
Narigation BMe 
Computer 
P-r Sumo b a y  

Junction Baa 
c-ww! M . p 4  0 
Cab- - MJT 
Cabling - NAA 
@%id. h8e  
spares 

Eye Piswr 
Bellawr and Adapter 
b o 6 0  Stored It- 

TOTAL GUIDANCE AND mVXGARoBI 

58.5 
12-0 
9.0 
8.5 
23.2 
15.0 
a .0  
97.0 
54.7 
16.5 
12.2 
25.0 
16.4 
52.0 
19.0 

5.0 
8.0 
11.0 

467.0 

39 
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N O R T H  A M E R I C A N  A V I A T I O N .  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEMINT 

COMMAND MODULE 

STABILIZATION AND CONTROL 

ITEK 

STAl3ILIZA'XTON ANI, CONTROL 

Lower Esuipment Bay 
Rate Gyro Package 
Body Mounted Gyro  Package 
Electronic Control Package 
Electronic Control Package 
Electronic Control Package 
Electronic Control Package 
Display/BMAG ECA Package 

Spare Gyro - Rate 
Spare Plug-in Module 

spam G y r ~  - BMAG (2j 

- Pitch - Roll - Yaw - Auxiliary 

Crew Area Controls 
Manual Controls - 3 P A S  
Mama1 Controls  - Translation & Thr?tstJ 

Electrical Provisions 

TOTAL STABILIZATION AND CONTROL 

C U X ~ T  
WEIGHT 
6-1-63 

( 1'78.0) 
6.5 

1 1 1  c 
& V . J  

28.4 
29.1 
=Is.!, 
30.5 
2'3.8 
2.0 
3.8 

92.0 

- 
209.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  D I V I S I O N  

ITD-! 

X A C T I O E  CONTROL SYSTE3 

Propellant System 

DZTAIL ;EIGHT STATEI%2JT 

COP4XAND NCDUI,E 

FUUCTIGN CGNTRGL SYSTEE 

OyLdizer Syrgt.pr; 
Tanks eC Expulsion Devices 
Plumbing, F i t t i ngs  6: Insulation 
Valves S: Regulators 
Sensors 

Fuel System 
Tanks & Expulsion Devices 
Plumbing, F i t t i ngs  8: Insulat ion 
Valves F: Regulators 
Sensors 

"res sure S ys t er;? 
Tanks (4500 p s i )  
Plumbinc3 F i t t i ngs  & Insulation 
Valves 2- 3eguiators 
S em o rs 

Engine S;rsten 
Engines 
f!ozzie "%&ension 

E l e c t r i c a l  Provisions 

CURREFT 
:.,'31 GI?T 
6-1-63 

(73 .d  

(55.2) 
4.5 
4.t 

3) .L 
2.5 

( 13tr.o) 
Yb.0 
k2.0 
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N O R T H  A M E R I C A N  A V I A T I O N .  I N C .  !’@ SPACEand INFORMATION SYSTEMS DIVISION 

LJ 

DETAIL WEIGHT S T A W  

0 m m  
ELECTRICAL Fom 

ITaii 

ELECTRICAL PCIWER 

&era Source 
Battery - Main (2) 
Battery - Recovery (1) 
Battery - Pyrotechnic - Inatallation 

Pamr Conversion 
Inverter (3) & Contml 
Ikttery Charger & Controlo 

Powrr Mstributisn & Control 

C i r c u i t  Breakerr 

No. 1 and No. 2 AC Bus Control 

AC Buoass 
Utility System Control8 
Mountiag Harchrare 

Powsr Mrrtribution Equipant 

B8ttery cantrob 

Dc hO008 (Mod08, O t C . )  

Sequencer 
Right Hand C i r c u i t  Breaker Panel 
Terminal PIllela 

M6trf.bUtim wiring & k O ~ S i O X l 8  
Lighting wiring h m r i o n a  
Ground Pmr Provlriona 
Pauer Control Panel Cormectorr 

Electrical - Cummon Utility 
Utility W i r i n g  and C i r c u i t  Carponento 
Left  HMd Circait Brdmr Panel 
u P 3 b i l h l . 8  
Adapter Separation Systan 
hunch Raeape System S.prration 
Service Mule  Elmtricrrl Initiation 
b t a l l . t i a n  Prodsiom 

- 

(64.0) 
36.0 
18.0 
10.0 

(uo.0) 
105.0 

5.0 

(150.0) 

6 .O 
5.0 
15.0 
10.0 
5.0 
15.0 
2.0 

20.0 
13.0 
5.0 
40.0 

5.0 
6.0 
3.0 

TOTAL IiZXXlUCAX, POWER 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC. '@ , SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGRT S T A W  

ITEM 

EXVIFZONMBVTAL CONTROL SYSTEM 

Wster-Clycol C i r c u i t  
Subcontractor CrrmlJananta 
Water4lycol 
Plumbing, etc. 

P1~3ssux-e & Temp. Control 
S t x b d r a d o r  Chponmt8 
Ducting 

Oxygen Supply System 
Subcontractor Components 
Plumbing 

Water Supply Systm 
Subcontractor Coanponents 
Plumbing 

Subcontractor Conrnon Itom 
Brackets, Plumbing, Elect. WiFing 
Inst rumentat ion 
Radio Noiare Filter Spec. Allawance 

supports 

Manual Controls - Push P u l l  

TOTAL ENVIR0IQME;NTAL CONTROL SYSTEM 

ClJERMT 
WBIGHT 
6-1-63 

(82.7) 
68.6 
12.1 

2,o 

(49.6) 
27.6 
18.4 
3.6 

(20.5) 
19.7 
0.8 

(10.0) 

(21.0) 

(3.6) 
269.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  (@ SPACE and INFORMATION SYSTEMS DIVISION 

ITEH 

DETAIL WKIGHT STATEXBiT 

mG?n 
6-1-63 

Parachute S p t m  
Drogue Chute S y e t m  

wain Clurrter 
M8connect Haln Clu8t.r 
Pilot Chute Syutea 
Sequence Control 
Attach Proviaions 

Drogue M a m e t  b t m  

Incartion Aids 

Forward H e a t  Shield Release Systcm 

Electrical pylptechnic Initiation prori.ion8 

44 
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9.7 
29-3 
10.5 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS D I V I E ~ O N  

\ 

DETAIL WEIGHT STATENIDVT 

COMMAND MODULE 

USEFUL LOAD 

ITEM 

CREW SYSTEMS 
Crew (3) (50, 70, 90 Percentile) 
Pressure Garment A s s y  (3)(NASA) 
Food 
Food Containers 
Perronal Hygiene Equipment 
Biomedical Instrumentation (NASA) 
Kedical Quipanent 
Waste Management 
Personal Radiation Dosimeter (NASA) 
Shnn Strzps 
Garments - Constant Wear (NASA) 
Hose As sembly-Lbbilical 
Hose Asaembly4locharging Backpack 
Belt Assy Inglight Maintenance, Cremnan 
Map & Maintenance Manual 
Log Book Assy. 
Lap Board Assy. 
Tool Set Inflight Maintenance 
Portable Life Support System (NASA) 
Personal Communicatiom 
;Mouthpiece - Food, Personal 
Delivery Assy, - Water, Personal 
Provision Aaey. - Crewman Sundval [Collective) 
Light Assembly - Portable 

REACTION CONTROL 
RCS Propellant 
Usablk 
Residual 
Trapped4 ystem 
Mixtur@ Ratio 
Expulsion Efficimcy 
Loading Tolerance 

RCS Helium 
ENVIRONMENTAL CONTROL 

Lithium Hydroxide 
Activated Charcoal 
Containem for LiOH & Charcoal 
Olrygen - Re-Entry 
Water-Launch & Re-Entry Cooling 
Freon 
Water-Earth Orbit Cooling 
Water - Drinking 
Nater - Mission Cooling 

SCIENTIFIC PAYLOAD 
TCTAL COMMAND MODULE USEFUL LOAD 

CURRENT 
WJXIGHT 
6-1-63 

( 91'7.0) 
528.0 
90.0 
75.0 
15.0 
15.5 
2.0 
15.3 
6.9 
5.0 

9.0 
17.9 

1.0 
4.0 
1.0 
2.0 
1.0 

60.0 
3.c 

L;h - 1 
I .O 

3 n  
6 . V  

3 6  
2." 

-> n 
- ! <  
e.. * C' --. _. 

(259.. 0) 
258.0 

U5.0 
43.0 

30.6 
2.4 
7.6 
2.4 

1.0 

(164 .O )  
112.0 

4.0 
13.0 
2.0 
10.0 
10.0 
4.0 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  S P A C E  and INFORMATION S Y S T E M S  D I V I S I O N  

. 191GI iT 9 T T Y  

Structure  

Electronics 

Reaction Control 

E lec t r i ca l  Power 

Environmental Control 

Pro~u1.s ion 

!'SEFL! LCAD -- 
"neaction Control 

Z lec t r i ca l  Fower 

Environmental Control 

Propulsion 

CTEI~OUT ,EIG!!? 

I "AIN PZOPELLANT 

GROSS 'iEICI!T 

ITE:! 
CIXRE! J T 
:.EIGHT 
6-1-63 

7406 

2310 

151 

590 

1244 

12t' 

2983 

2214 

9620 

36940 
46560 

SID 62-99-16 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL iiJEIGH2' STATEKENT 

SERVICE IODULE 

STRUCTURE 

ITER 

STRUCTURE 

Basic Body Structure  
Honeycomb Panels - She l i  
hciiai Beams 
In t e rna l  Structure and Engine Conpcxment Closeout 
Forward Bulkhead 
A f t  Buimead 

Secondary Sr,mcture 
Tank Support Snelf 
Engine Support 
Antenna Support 
Heat Shields 

Insulat ion 

Separation Provisions zmi Attach 

Fa i r ing  

TOTAL STRUCTURE 

CURRENT 
dEIGHI' 
6-1-63 

(253) 

(20 j 

2310 
.- $ - 

47 

SID 62-99-16 



- ELECTRONICS SUBSYSTEM 

DBTAIL WEIGHT STATEEENT 

SERVICE MODULE 

ELECTRONIC SUBSYSTEN 

Communi ca t  ions 
Antenna 

Antenna 
Antenna 
Antenna 
Antenna 
Antenna 

A n+. onn a .e.. - -1 .. .U 

Dish  
GL?b&? 
Deployment Booms 
Coax Cabling 

Control E lec t r i ca l  Provisions 
Locking Provisions 

coax supports 

Instrumentation 
Sensors 
E l e c t r i c a l  Provisions 
supports 

Inflight Test Provisions 
In-Flight T e s t  & GSE E lec t r i ca l  Proviaions 

TOTAL ELECTROhTICS SUBSYSTEXS 

CURRENT 
IiEIGHT 
6-1-63 

( 7 2 )  
10 
13 

5 
16 
3 
5 

20 

(49)  
30 
14 
5 



/ 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  D I V I S I O N  

DETAIL !;TEIGHT STATENENT 

SERVICE NODT,U 

I?EACTIOM CON'R?OL 

I TD4 

9XACTION COWTROL SYSTEM --. 

Propellant Systems 
Oxidizer System 

Tanks & Lq3-ldsicn DeYices 
Plmbing, F i t t i n g s  & Insulation 
Valves & Regulators 
Sensors 
Supports 

Fuel System 
Tanks 8t Expulsion Devices 
Plumbing, F i t t i n g s  P; Insulation 
Valves & P,e,@ators 
Sensors 
Supports 

Pressi:.re System 
Tanks (4500 p s i )  
?lu;r,Sing, F i t t i n g s  & Insulation 
Valves 8: Regulators 
Sensors 
Supports 

Engine System 
Engines 
nef iectors  8; Insulation 

S t ruc tura l  Provisions 

Elec t r ica l  Provisions 

TCTAL d3XAC??ON CONTROL SYSTEM 

CUR?X,JT 
;.,ZIGHT 
6-1-63 

(74.3) 
30 c 
LU.U 

8.5 
16.0 
3.0 
16.0 

(74.7) 
29.2 
e. 5 
16.0 
3.0 

x . 2  

(12P; r!) 
19.0 
6.0 

76.0 
7.0 

20.0 

(175.0) 
65.0 
110.0 

(80.0) 

(58.0) 

590.0 

49 

SID 52-93-1.6 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  D I V I S I O N  

DETAIL iEIGHT STATEXGNT 

SERVICE X O D W  

ELECTRICAL mfEFt 

ELECTRICAL POWE3 

Fuel Cell Power System 
Fuel Cell Power Pack (Incl .  Mount & Instrumentation) 
Intermodular - Radiator Plumbing 
Fuel C e l l  IQdule Kount Attach. 
Fuel Cell  H2 System 

Subcontractor Components 
Plumbing and Valves 

Fuel Cell  and RCS 02 System 
Subcontractor Components 
PPmbing and Vaives and Supports 

Water Glycol - Fuel Cell !!eat Transfer System 
Elect. Xiring - Supercr i t ical  Gas 
Space ?adiator (Cuter Skin) 
Fuel Cell  Kodule S tab i l iza t ion  Xebs 

Power Distr ibut ion 
Relays t3 Diodes 
Power Switch 
Yotor Switch 
Umbilicals 
>/iring et i3usses 
Supports 

E l e c t r i c a l  Util i t ies 
Command - Service Separa-ion System 
Adapter Separation System 
E l e c t r i c a l  I n i t i a t i o n  of Pyrotechnics 
Supports 
Sequencer 
Command - Service Hating Disconnects 

TOTAL ELl3CTFZI CAL 

C-T 
I?TEIGHT 
6-1-63 

142.7 
3.0 

1;1.3 
22.0 
7.0 
13.0 
36.2 

2.4 

(51.31 
10.0 
5 04 
1.5 

u.4 
15 .O 
5.0 

(43.9) 
5 00 
7.0 
12.0 
2.0 
8.0 
?.9 

1244.0 

50 

SID 62-99-16 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DXTAIL "EIGHT STATENElJT 

SERVICE K0DUL;E 

ENVIRONMENTAL CONTROL SYSTR4 

ElJVIRGhBEXTAL CONTROL SYSTEN 

2Jater-Glycol Circui t  
Subcontractor Components 
Plumbing and Hardware 
'dater - Glycol 

Space Radiator (Outer Skin) 
supports 

Uater Supply System 
Subcontractor Components 
Pluqbing and Fardware 
supports 

Oqger! Supply System 
Pluiiibin<y and Supports 

E l e c t r i c a l  Provision 

(94 .9 )  
6.9 

1o.c 
4.7 

60.5 

-5. 17 F 

(7 .2 )  
.2 
6.0 
1.0 

(3 .0)  
3.0 

(22.9)  

12E3.0 

51 

SID 62-99-16 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  D I V I S I O N  

I T E P  

DETAIL , E I G H T  STATEPENT 

SEHVICE NODULE 

HAIN PROPULSION 

Propeilant Systems 
Oxidizer System 

Tanks & Doors 
S k i r t s  
Plumbing, F i t t i n g s  & Insulation 
Valves 
I juantity Indication 
QxLure  P a t i o  Control 
3upports - Plumbing RC Fquipment 

Fuel System 
Tanks RC Doors 
S k i r t s  
Piumbing, F i t t i ngs  & Insulation 
Valves 
: Juant i ty  Indication 
Supports - Plumbing & Equipment 

Pressure System 
Yanks (440U p s i )  
'Yank Supports 
PiumbinE, F i t t i ngs  & Insulation 
Valves, Regulators & Heat Exchanger 
Supports - Plumbing PI Equipment 

Engine Sys t en 
Engine 

E l e c t r i c a l  Provisions 

52 

CURRENT 
bGIGHT 
6-1-63 

(1376 0 
'/65.3 

551.0 
59 . E  
53.0 
4.5 

35.0 
12.0 
50.0 

610.7 
458.0 
33.2 
b2.0 

4.5 
35.0 
3b.U 

(bbb.0) 
bbb.0 

(2h.0) 

383 .0  



N O R T H  A M E R I C A N  A V I A T I O N .  INC.  (@ SPACEand INFORMATION SYSTEMS DIVISION 

DETAIL WGIGHT STATEMENT 

ITM 

RISACTION COEFTROL (838.0) 

RCS Propellant 
U8able 
Reaidual 

Trapped System 
Mixture Ratio 
Expulsion Efficlmncy 
Loading Tolerance 

RCS Helium 

835.0 
790.0 
45.0 

Ir.0 
9.0 
24.0 
8.0 

3.0 

( r n . 0 )  
208.0 

76.5 
9.1 

25.3 
97.1 

( r n . 0 )  
99.0 

582.0 
225 .O 
67.0 
100.0 
190.0 

Total Useful Lead 
(US8 PI 'Opdhlt )  2214.0 

- Sptoln - =@ne 
Ratio Tolerance 
Tolerance 

53 
SID 62-99-16 
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N O R T H  A M E R l C A N  A V I A T I O N ,  INC SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATPlENT 

LAUNCH ESCAPE SYSTEX 

SUMMARY 

LAUNCH ESCAPE SYSTEM 

Structure 
Taner Aasy 
Errcape Motor Skirt 
Pitch Motor Structure 
Nose Cone and Ballast Support 
Attaching Parba 
Tower Inruhtion 
Skirt  Insulation 

B a l l a s t  

Pmpulsion 
Eecape Motor 
Jettisen Motor 
Jettison Motor S k i r t  
Pitch Control Motor 

Electrical P m r  

TOTAL LAUNCH ESCAPE SPSTEM 

CURREXT 
WEIGHT 
6-1-63 

IS$ 
111 

29 
45 
26 

( 5353 1 
4764 
440 
94 
35 

0 
6390 

54 

SID 62-99-16 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and I N F O R h l A T I O N  SYSTEhlS DIVISION 

ITEzil 

ADAPTER 

Structure 
Panels 
Frames 
T h e r m a l  Insuiation 

Electrical Power 

Separation System 

TOTAL ADAPTER 

DETAIL >EIGHT STATENENT 

ADAPTER 

SUMMARY 

CURRENT 
WEIGHT 
6-1-63 

( 7 6 )  

55 

SID 62-99-16 


